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SECTION 11 
TECHNICAL DISCUSSION 
A. Progress Report for Month of July, 1966 
1. Summary 
The breadboard version of the inverter was delivered 
to Huntsville on July 16. A second breadboard with a lay- 
out similar to that of the final package has been built. 
Several lots of new I/C array material are presently 
in process. These slices incorporate features designed 
to alleviate the epitaxial stress problems. Also, thicker 
oxide growths are being used on the emitters. 
_-- 
A modification is being introduced to the 16 pin 
package lid. (Gold-plated Kovar is to be used for lid 
material.) Also, stitch welding, rather than one-shot 
welding, of lid is to be used. 
Because the system requires greater quantities of 
L-163's than L-164, the TI power device fabrication effort 
for the month was devoted to building L-163's. A suffi- 
cient number of both device types was available for 
completion of the breadboard. 
2. Proaress Report on Subsections 
a. Inverter System 
The breadboard was delivered to Huntsville on 
July 16. It contained all final components except 
If - 2 
b. 
for the Johnron counter which con8irted of four (4) 
flat pack8 and twelve (12) resirtors instead of the 
propo8ed  single chip circuit. 
A 8econd breadboard ha8 been built. Component 
placement and wiring are very similar to that of the 
final production models. Room temperature operation 
ir satisfactory and temperature testing will be com- 
pleted soon. 
The two TXCO's shipped back to Bendix for rework 
because of failure to operate at high temperature have 
been received. Both worked satisfactorily over the 
temperature range of -25 to +125OC. 
The potting of components for all production 
models has been completed. 
All system housings have been completed except 
for anodization. The printed circuit board art work 
is almost finished. 
Optimistically, the first production model in- 
verter should be ready for electrical evaluation the 
first part of September. 
I/C Flip-Flop Arrays 
A total of 60 slices of new Johnson counter 
material is at various stages of the diffusion process. 
An additional 15 slices of the original material have 
completed diffusions and are presently being metallized. 
Also, 3 slices of ripple counter and 2 slices of decade 
counter material are also being metallized. 
If - 3 
Approximately 50 of the new packages are 
rcheduled to be received Augurt 1. Further deliv- 
erier will follow later. 
c. Power Tranrirtorr 
Thirty-reven L-163'8 were fabricated during the 
month. Electrical evaluation showed 26 of these units 
did not meet specr; the remaining eleven were sent to 
the QA department for mechanical testing. High thermal 
impedance, apparently caused by inadequate bonding 
between the wafer contact and the ceramic metalliza- 
tion, is the primary cause of the loss. 
. . I1 - 4 
B. Current Problem8 and Corrective Action 
Project running behind schedule, pendinu delivery of Johnson 
counter arrays. 
report. 
Corrective action discussed in Part A of the 
. . I1 - 5 
* 
C. Work to be Performed During Next Reporting Period 
1. System 
a. Complete evaluation of second breadboard. 
b. Complate manufacturing of printed circuit board. 
c. Complete manufacture of system housing. 
d. Start packaging first production model. 
2. I/C Flip-Flop Arrays 
a. Obtain Johnson counter and ripple counter arrays 
which meet all specifications. 
3. Power Transistors 
a. A larger number of L-163's should be built next 
month and work to improve the yield will continue. 
A- 1 
rl m d d 
4J 4J 
m 
I I  0 0 
rl 
ca 
4J 
E 
E 0 
rl 
Q) 
3 
9) n 
rl 
al 
3 
Q) n 
I 
4J 
E! 
Q) 
4J 
H H 
k 
al 
4J 
H 
B z H H B m E E z H B 
I 
d ( 3  
r l r l  d a 0  s 8t 
A-2 
# 
N 
0 
rl 
m In 
rr) 
# 
# 
N 
0 
d 
r- . 
c 
B 0 
4J c 
b, ti 
4J 
H 
8 
4J 
H 
8 
4J 
H 
.d s 
W 
W 
w 
W 
I 
rl 
I 
r- 
W 
W 
I 
d 
I 
IC 
I 
rl 
1 k 
a, 
4J 
7 
H 
u 
-4 
4J 
4J cn 
m 
I u 
w k  
34) 
C k  
E4J 
m 
m 3  
X 
.A 
al 
3 
P 
k a cn 
m 
al 
3 
P 
k a cn 
m 
al 
7 
P 
k a cn 
m 
al 
3 tn 
k a cn 
m 
. 
dP 
0 
d 
+I 
w 
3 
0 
0 
m 
d 
. 
. 
m g 
d 
h 
N 
m 
4 
0 m 
X 
QD m 
d 
N 
0 
N 
4 
n 
u 
Id 
u 
a 
d w 
m a c 
Q) 
FT, 
rl w 
3 c 
-4 
U 
H 
B 
H 
B 
a c  a 0  
4 J u  m -  
& 
a 
4) 
U 
8 
0 
d 
+I . 
0 5
0 
d 
w 
3 m 
m 
0 
. 
a . 
N 
I 
34 m 
m 
m 
c3 
d 
p4 
n 
dP 
0 
d 
+I . 
0 
0 
d 
w 
3 m 
m 
# 
m 
d 
B 
d m * m 
m 
pc 
W 
QD 
d 
h 
w 
7 
0 
0 
0 
rl . 
0 B
m . 
m 
0 
m 
0 
0 
X 
QD 
0 
d 
N 
0 
N 
4 
n 
. 
W 
3 
0 
In 
m 
0 $ 
m 
d 
m 
4 
0 
m 
d 
OI 
X 
r- m 
m 
N 
0 
. 
n 
N 
rl 
- 1  
+, 
4 
dP 
m 
+ I  
0 i 
0 
4 
w 
3 
N 
rl 
b m 
0 
N 
13 
rl 
M 
h 
. 
T 
k 
0 
4J 
-4 u 
a 
U 
m 
m 
Fi 
2 
rl 
4J 
B 
m 
. 
dP 
0 
N 
+I 
k 
0 
+I 
-4 
0 
a 
0 
Q) 
+r 
rd 
E: 
0 
m 
m 
.ft m 
0 
h 
4 
0 
pc 
E 
k 
t.i 
0 
3 
-4 u 
a 
u 
m 
m 
4 
d u 
d 
rd 
4J 
# 
-4 u 
k 
0 
h m 
k 
k 
4 
m 
k 
tn 
al 
4J c 
H . 
QI 
W 
a 
0 
d 
Er 
s a 0 
d 
W 
CI 
m 
7 
N 
# 
I a 
-4 
d 
Erc 
d 
I 
4 
r) I 
m 
Y 
w 
Y * u 
QD 
0 u! r4 CI u u u 
Y 7 
d 
0 
!d 4 u i; 
tn 
4J 
C 
i 0 
W 
w l  
I 
0 
W k  
74) 
c k  
E4J 
m 
ms 
. 
0 
m 
. 
a 
k 
0 
4 
-4 u 
a a 
u a 
B 
d 
4J 
E a 
k 
m 
rl 
rl u 
n 
k 
dp 
0 
rl 
+I 
0 $ 
rl 
W 
1 ul 
m 
cy u 
0 
rl 
0 
PI 
19 w 
al 
m 
L: u 
v1 
- 
h 
w 
4 u 
N 
rl u 
b 
k 
0 
4 
-4 u m a 
W 
m 
Ei 
d 
0 
c a 
k 
m 
tn u 
-4 c 
0 
-4 u 
v1 
I 
u r l  m 
W k  
34, 
C k  
c4J m i  
m a H 
E w 
W W u 
W W W 
I I I 
rl d rl 
I I I 
W I- w 
W 
\D 
I 
rl 
I 
cy 
W 
W 
I 
u 
W 
I 
W 
W 
I 
rl 
I 
I- 
k 
Q) 
4J 
r( 
I 
cz 
d 
I 
In 
k 
Q) 
3 
a 
Q) 
3 
C 
H 
B 
H H 
B B 
H H 
B E 
H H 
E I3 
c 
0 u 
Y 
. 
dP 
0 
N 
+ I .  . 
. 
dP . 0 
dP rl 
N +I 
+I . 
. 
dP 
0 
d 
+I . 
. 
al a 
0 
-4 
n 
E 
0 a 
X 
al 
k 
cp 
3 
m 
. 
hl 
W 
. 
- 
m 
In 
z 
4 
dP 
rl 
. 
Q) a 
0 
-4 
n 
Q) a 
0 
-4 
n u 
m 9 
P 
U~ n 
3 E 
0 d 
W 
1 
m 
m 
. 
0 
. 
d 
4 
In 
rl 
0 
PI 
bl 
In 
m 
in 
m . a X a m  m a l  Q) m m 
Y 
0 
PI '  
u1 
fn 
Id 
m 
Q) m 
K 
0 
pc 
u1 
u1 
m 
d 
W 
m 
m 
k 
0 
4J 
d k  xco 
-4 u 
a 
u 
m 
m 
C 
0 
-4 
4J -1 W N n 0 rl 0 PI X r- m a u m . . d Q) 4J C 0 k m m n W I W m a al 4J 
al 
rl 
aJ n 
rl 
m r4 m 
m 
I: u 
v1 
.w 
In m n  w 
N n n 
N N N n nn  n 
. - .O . 
cy m * d hid In d In d d u W 
QD 
4 rl 
U N 
I- 
rl 
U 
. rn 
4J 
C 
0 i u 
a a 
I 
a a 
I 
d 
I * 
d 
I * L( Q) 
U 
k 
Q) 
3 
C 
H 
u 
-d 
U 
m n H 
B B B k a cn 
H z rn E H 
B 
H 
B 
p1 
d r, 
a 
k 
I! 
0 
p1 
rn rn rn rn 
rl 
W 
m a 
d 
f3 
1 
U rn 
I 4  
rl 
.d 
v) 
4 
a' 4 co 
0 
? 
d 
4 
Q) a 
0 
-d 
rn 
U 
bl 
a m c 0 
N 
k 
0 
U rn 
-4 
4J m 
4 
s 
0 
m 
Q) 
0 
U 
7 a c 
0 W 
0 
m 
d 
W 
\o 
p! 
I 
2 
8 d 2 
I d 4 
br 
p! 
m n t- p! 2 
W 
W 
I 
rl 
I Li a u 
k 
a 
3 c 
n 
U 
-4 
4J 
H 
B 
H 
E-c 
n 
B 
H 
B 
C 
0 
fi m u 
C 
4 
c 
0 
m 
W 
f! 
C 
0 
Id 
U 
e m 
U 
m u 
l-! 
s' e s" e s" e 
d 
s" e 4- 
2 m m 
f 
. 
.L 
d d- 
C' m L i  
0 0  m u  
v1 
2 k  
2: 
m o  . u  
2 
N m 
m 
k 
0 u 
v1 
.I co m s4* 0 0 z m 
d d 
.L ., 
5 e 
t4 
d 
U 
e 
t4 
d 
U 
N 
d 
d 
OD 
rl 
d 
m 
4 
P; 
. 4  
m 
4J 
c 
1 0
U 
W W 
W W 
I I 
d d 
I I 
l- l- 
W 
W 
I 
4 
I 
b 
W W  W W W  W 
W D C D  W r o W  ro 
1 1  I I 1  I 
d d  d d d  d 
I I  I I I  I 
b l -  VI * W  II 
k 
al 
4J 
k 
8 
H n  a 
u a l  
-4 7 4 J c  m -4 
c , 4 J  
v l c  
0 a u  
a -  
c, 
Id 
I u 
W k  
3 Q )  
c k  
rb3 cc, 
m 
Q) 
3 rn 
r d H  
k B  a 
v1 
H 
B 
H 
B 
H 
B 
H 
E.c 
H H  
B B  
H H H  
B B B  
H 
B 
k 
0 
4J m 
.d 
c 
0 a 
k 
U 
m 
w 
2 
c 
0 
2 
c 
0 
3 
c 
0 n 
C c 
0 
m u 
3 
c 
0 
f! 
c 
0 
d 
m _. 0 
A c 
0 
.pk 
m 
U 
k 
0 
4J 
k 
rb 
U 
dp 
d 
b 
b 
3 
QD 
2; 
b 
x i 4  
N O  
0 4 J  * m  
d 
b 
QD 
\ 
a ca u k 0 c: 
3 
0 
k 
-4 
B 
z 
m 
U 
m 
U m 
-4 m 
b 
dp 
d 
b 
dp 
d . 
. 
dp 
rl 
IL * 
\ 
d 
C 
In 
N 
QD 
b 
b * 
\ 
. 
dp 
d 
* 
w 
b 
2; 
* h  
. 
# 
d 
b 
3 
QD 
\ 
d 
x 
0 
d 
b 
b 
m 
4 
E: 
al 
vl b 
3 
QD 
2; 
8 
\ 
OD b 
QD 
2; 
b 
3 m d 
b b 
x 
In 
0 
cy 
. 
b 
b 
p4 
d 
0 
m 
b 
I 
2 k 0 
4J m 
-4 
k 
0 
4J m 
-4 m 
k 
0 
4 m 
k 
0 
4J m 
*ri 
k 
0 
4 m 
.rl m 
2 
X 
VI 
k 
0 
4J m 
. 
X 
d 
* 
cy 
0 
d 
m 
ro 
3 
E 
c o  
0 4 J  
m u 1  
fi .I4 
. 
N 
QD 
b 
b 
dp m 
u 
b 
-4 m 
2 
m 
2 
m 
al 
p: 
m 
2 
m 
2 
u1 
2 
E 
d 
m 
QD 
\ 
QD 
\ 
OD 
\ 
E 
d 
-4 
Er 
E 
d 
-4 
Er 
E 
d 
-4 
E 
E 
rl 
-4 
Er 
C 
0 
N 
E 
d 
-4 
Er 
E 
rl 
-4 
Er 
d- 
I 
p: 
U 
d- 
U 
A 
d- 
U 
pl: 
c 
0 
m 
m 
d 
I T;' I 
0; 
U 
& 
U u d: U -4 E ai 
* m 
m m 
p: p: 
b b 
m o  d c y I n  
c y m  m m m  
p : #  p: p : p :  
N m w In 
cy cy cy N 
p: p: p: p: 
0) 
N 
ps 
ro 
m a 
JJ JJ e m  m -  
-4 In 
s” 12 s” 21 m JJ c 
1 0 
u 
0 3 c  z 0.4 
a a 
I 
d 
I 
d 
Ll 
P) 
U 
k 
a, 
I 
d 
3 
r: 
H 
W 
H w 
kl 
I I I I I 
d 
4 
tn 
5 
4 
d 
c 
E 
In a 
N 
4 
12 
tn 
N 
I .  
I7 
I 
U 
tn 
-4 
4 
tn 
U 
Ll 
pc 
m 
B a l O  c w  4 
2 2 x  
m 
In rl 
A E.r 
E;’ 
a 
d 
B 
E;’ 
I I I h I 
I I 
rn 
aJ 
U 
rnirni m 
A- 9 I. 
I= 
C 
v) 
L 
ml I 
I 4J % 
. ~ 
A-10 
r ,P 
I 
I 
3.; 
I 
I 
I 
r - -  
m 
3 
6 Q) 
Y 
U 
a 
I 
I 
a 
4 
h m 
